The density of the contours was different for the different trait combinations, 1 indicating variable performance gradients for each set of traits. Of the six traits and 2 their paired interactions, all but two interactions were significant in the GAM model 3 (Table S2) , indicating the importance of trait combinations in determining 4 performance. The range of strain rate thresholds estimated across the landscape is 5 ecologically plausible, ranging from 1-10 s -1 (Green et al., 2003; Kiorboe and Visser, 6 1999; Viitasalo et al., 1998; Visser, 2001) , reinforcing the validity of this model in 7 predicting feeding performance based on phenotypic data. landscape:
The median strain rate threshold of the observed population (2.16 s significantly lower by ~25% than the mean median of the 1000 "uncorrelated BM" populations (p<0.001; Figure 5A ), refuting the hypothesis that the distribution of 1 6
phenotypic traits is unrelated to the performance landscape. Scenario II: the population sits at the top of an 'adaptive peak'
While the performance of the observed population was higher than that of the 2 0 simulated population, the observed population was located off (local and global) 2 1 performance peaks. This was evident by the individual performance surface 2 2 calculated for the six traits (Fig 6) . Five of the selection surfaces were significantly 2 3
larger than zero, indicating that a change equivalent to 0.1 sd of the trait value would 2 4 significantly increase mean performance (decrease threshold strain rate). TTPJP was the only trait for which individual performance surface was not significantly different 1 than 0 (Fig 6D) . The RSM analysis identified a local performance peak at peak gape 2 diameter of 5.1 mm, TTPG of 0.019 s, jaw protrusion distance of 6.6 mm, TTPJP of 3 0.007s (TTPG -0.012), ram speed of 61.8 mm/s and a timing differential of 0.012s.
4
None of the individuals in the observed population had such a combination, however 5 they are within the range observed for similar-sized fish. We calculated the angle in the 6-dimentional space between the eigenvector of 1 0
PC1 of the observed data (explaining ~35% of the total variance), and the vector of 1 1 the steepest descents, which depicts the direction of change, on the landscape, that 1 2 will result in maximal performance increase. Contrary to the "performance ridge" sum of the coeficients for PC1-2. Are trait correlations responsible for the off-peak location of the population? 1 9
Trait correlations can limit the distribution of traits in the trait space and therefor 2 0 constrain performance, providing a possible mechanism for the off-peak location of 2 1 our population. However, in contrast to this expectation, observed trait correlations correlations resulted in a higher performance (lower strain rate threshold) compared to 2 4
the "uncorrelated BM" populations. However, the median strain rate threshold of the Figure 5B). The positive effect of trait correlations was consistent for all 6 traits; Thus, the observed trait correlations are associated with higher feeding performance 7 than the non-correlated case, but it is unlikely that they result from trait distribution 8 along a performance ridge. In this study, we refine the "performance landscape" framework suggested by performance landscape beyond the ranges observed in the sampled population, and 1 6 curtails "edge effects" that originally resulted in higher inaccuracy of the landscape 1 7
near the population edge. Mapping the observed population on the landscape 1 8
indicated that the population was located on the "upper slopes" of an adaptive peak, 1 9
but not on the peak itself. Nevertheless, trait correlations did not seem to limit 2 0 performance, as breaking trait correlations reduced performance. The major axes of 2 1 phenotypic variation were tangent to the direction to the local performance peak,
inconsistent with the scenario of trait distribution along a performance ridge (Fig 1) .
3
We conclude that our approach can help uncover the relationships between 2 4
performance and trait evolution in complex functional systems. The Chromis viridis population is located off a performance peak 2 The performance landscape for suction feeding reported here was complex, as indicated by the different slopes of the performance surfaces (Fig 4) , and the 6 different selection gradients for the different traits (Fig 6) . Moreover, these slopes integrative analysis to accurately model it.
4
Functional systems are often considered to be 'optimized' for performance, i.e.
5
the distribution of phenotypic traits within a species or a population is assumed to 1 6 correspond to performance peak (Bishop et al., 2008; van Leeuwen and Muller, 1984) .
This notion is often supported by using the measured performance data to construct a 1 8 putative landscape (Arnegard et al., 2014; Arnold and Bennett, 1988) . More often,
and especially in an inter-specific context, it is the distribution of phenotypic traits 2 0 themselves that is used to infer the existence and location of a "peak" (Collar et al., 2009; Ingram and Mahler, 2013; Shoval et al., 2012) . However, the relationship's 2 2 correspondence (or lack thereof) between the performance landscape and the 2 3 distribution of species traits are poorly demonstrated.
4
As pointed out by Arnold, (Arnold, 2003) it is problematic to infer the location of 1 performance peaks from such data. Therefore, the location of the population with 2 respect to performance peaks and ridges is difficult to resolve and is largely unclear. functions impose strong direct selection on the traits we measured.
5
Instead, we speculate that suction feeding performance is constrained by Genetic linkages are also expected to constrain the distribution of traits in the 7 observed population (Lande and Arnold, 1983; Schluter, 1996) . In our simulated 8 populations, we accounted for such correlations, which had a strong effect on the 9 phenotypic distribution of our populations and on performance.
0
Alternatively, it could be that that the location of the population off the peaks. For example, it could be that the performance peak allows the capture of highly 1 3 strain-sensitive prey. However, the energetic cost of feeding with a morphology that 1 4
sits upon that peak is high. If the abundance of such highly evasive copepods is very 1 5 low compared to other (less evasive) copepod species, the fitness peak (or peak 1 6 energetic gain) will be shifted towards the current location of the population.
7
However, we are unaware of community-wide data on the distribution of 1 8
hydrodynamic performance of copepods that would enable testing this idea.
9
The performance landscape is multidimensional, and it is therefore only possible 2 0 to visualize it in two dimensional projections (Fig 4, Fig S2) . Qualitatively examining 
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( 3 2 Wood (2013) . Significance 3 level indicated by: * -p<0.05, ** -p<0.01, *** -p<0.001. N/S -p>0.05. 
